Kijing Taiwan (Anodonta woodiana) is found in water with muddy substrate. Kijing Taiwan lives in bottom waters and is relatively settled. Kijing Taiwan is a filter feeder organism that can filter water and is able to survive in polluted environment, so it can be used as a bio-indicator of a water body. The study was conducted in the Public Hatchery Unit (UPR) Sumber Mina Lestari. Profile hemocytes in Taiwan Kijing influenced by environment pollution inducer among others. Hemocytes were observed consisting of Total Haemocyte Count (THC) and Differential Haemocyte Count (DHC). The results show that the profile of hemocytes (THC and DHC) of Kijing Taiwan is not polluted. Results from aquaculture pond water quality measurements indicate that the indicators of the water quality i.e. temperature, pH, dissolved oxygen, and ammonia are still in normal limits. However, in TOM test, BOD and soil organic matter has exceeded the normal limits. The existence of organic matter became the medium of life for Kijing Taiwan, due to its role as a biofilter among other organic materials.
INTRODUCTION


Public Hatchery Unit (UPR) Sumber Mina Lestari is a regional center for the cultivation of freshwater fish. It is located in Banjartengah, Sumbersekar Village, District Dau, Malang Regency. There are mollusks that live inside Kijing Taiwan. To improve agricultural productivity, farmers are still dependent on the use of various chemicals such as inorganic fertilizers and pesticides [1] . The use of inappropriate dose of chemicals often leaves residues in the environment. Living organisms used as bio motor have the following criteria: are widely spread geographically, have ecological tolerance, are polynomials, have stable population, become indicators of ecosystem, have high pollution tolerance, and are easy to recognize. One living organism that meets the requirements as bio motor in aquaculture ponds of UPR Sumber Mina Lestari is the freshwater mussel or referred to as Kijing Taiwan (Anodonta woodiana).
Kijing Taiwan (A. woodiana) is a freshwater mussel found in waters with muddy substrate. Kijing Taiwan lives in bottom waters and is relatively settled. Kijing Taiwan is a filter feeder organism that can filter water and is able to survive in polluted environment, so it can be used as a bio-indicator of a body of water. Pollutants that enter the body Kijing Taiwan can affect the haemocyte profile, and thus by analyzing Total Haemocyte Count (THC) and Differential Haemocyte Count (DHC) of Kijing Taiwan in aquaculture ponds of UPR Sumber Mina Lestari, we can examine and analyze the water quality that support the life of Kijing Taiwan. The results show that the profile of haemocyte (THC and DHC) of Kijing Taiwan is not polluted but there has been found hyaline cells in the stage of introduction of foreign objects; thus, it is clear that Kijing Taiwan can be utilized as an early indicator of water pollution [2] .
MATERIALS AND METHODS
Study Area and Sampling
The descriptive qualitative method is used in determining haemocyte profile and water quality in freshwater aquaculture ponds at the location of the research. Sampling was conducted at three stations can be seen in Figure 1 . Total 30 Kijing Taiwan was taken randomly at each station with the same weight and length criteria.
The study was conducted in aquaculture ponds in UPR Sumber Mina Lestari situated in in Banjartengah, Sumbersekar Village, District Dau, Malang Regency, East Java Province. 
Data Collection and Analysis
Observation is made actively on Total Haemocyte Count (THC) [3] and Differential Analysis Results for Haemocyte Count (DHC) of Kijing Taiwan [4] . Observation on Haemocyte Differential Count (DHC) of Kijing Taiwan was done in three types of haemocyte cells, i.e. granulocytes, semi granulocytes, and hyalinosit. Granulocyte cell consists of granules in the cytoplasm and capable of phagocytosis and move resembles an amoeba, whereas hyaline cells have only a few granules. Semi granule has a larger shape than hyaline, elongated oval-shaped with few number but spread out. To determine the relationship between the environment and the metabolic status of bivalves, haemocyte system, and the development of pollution, bivalve haemocyte can be used as an environmental biomarker [2] .
Water Quality
In this study, measurements on water quality in aquaculture ponds were done, because the water quality could support microbial life in it, especially Kijing Taiwan. Water quality (Table 1) parameters including physical parameters (temperature) and chemical parameters (pH, dissolved oxygen, total organic matter, soil organic matter and ammonia). Each parameter was measured thrice for each station. . The THC results indicate that the condition of Kijing Taiwan is unhealthy. It is in accordance with the previous study [12] , the value of THC in bivalves must be between 6.4 ± 2.2 x 10 5 cells.mL -1 (64 x 10 4 cells.mL -1 ). THC value above or below the normal range indicate bivalves reproduced in large quantities due to exposure of foreign material and pathogens.
Differential Haemocyte Count (DHC)
The first research result on Haemocyte Differential Count (DHC) is hyalinosit cells. The research results in UPR Sumber Mina Lestari show hyalinosit cells by 54% -57%. Based on the research results obtained, it is known that Kijing Taiwan at the study site has not been polluted. This is in accordance with the previous study [2] that mentioned the uncontaminated hyalinosit on Crassotrea gigas range between 76.3-87.3%. Hyalinosit value obtained in this study is more than 87.3%, showing that granulocytes in Kijing Taiwan have been contaminated, as shown in Table 3 . There are hyaline cells at UPR Sumber Mina Lestari; this happens due to foreign objects or pollutants in UPR Sumber Mina Lestari still in the introduction stage. Hyalineosit is the result of cell growth after going through several stages of maturation into granulocytes [13] . If hyalineosit cells are found more than granulocytes cells, then it can be suspected that the hemocytes are being introduced to foreign substances such as heavy metals and to subsequent encapsulation.
The high percentage of granulocytes and low percentage of hyalineosit will enhance the immune ability that will contribute to reducing vulnerability to disease attacks. At the time of introduction of the hyalineosit cells to foreign materials, the nucleus will release an enzyme called lectins enzymes, i.e. an enzyme that which will react with the surface of cells and increase the PPA (Prophenoloxidase Activating Enzyme). PPA is envisaged as part of the immune system that may be responsible for the introduction of a foreign object in the organism's defense system such as bivalves [13] .
One form of organism's defense response to the condition of the body that does not support the increase in phagocytic cells playing role in enhancing the immune response is by increasing the ability of hemocytes cells for phagocytosis [14] . The abundance of circulating hemocytes is influenced by several factors, among others are sex, size, and body weight, and by external factors such as temperature, salinity, and dissolved oxygen [15] .
The second result of research on Haemocyte Differential Count (DHC) is semi granulocytes. Semi granulocyte cells are mature form of hyaline cells-in the time of pathogen attacks, hyaline cells play the first role [15] . Based on the research results on Haemocyte Differential Count (DHC), semi granulocyte cells in UPR Sumber Mina Lestari show a value ranges from 26.67% to 29.67%. This happens because of semi granulocyte cells in UPR Sumber Mina Lestari are in the introduction stage to stressors.
Semi granulocyte cells play a major role in the process of encapsulation and a little in the process of phagocytosis [16] . Semi granular cells function more in producing prophenoloxidase, an enzyme that plays a role in non-specific defense system. Activities of prophenoloxidase (PROPO) will free an enzyme from granular cells.
There are mitochondria in haemocytes as an intracellular key to the contamination of foreign objects because they are permeable and highly sensitive. Mitochondria accumulating heavy metals lead to disruption of energy balance. Bivalves have non adaptive immune system and they are able to eliminate pathogens depending on the cooperation of cellular and humoral mechanisms. Hemocytes in shellfish play a role to phagocytosis, especially in the response of immune cells to fight pathogens that enter the body [16] . According to Alifuddin [17] The granulocyte cells contained several cell organelles such as lysosomes, where lysosomes serves to hold the metals accumulated. The lysosome is a channel for the metal deposit [19] . Inside lysosomes, there are hydrolytic enzymes that are associated with cytoplasmic granules found in some species of mollusks. There is a trace of metal accumulation in cytoplasmic granules and an increase in the number of granulocytes in shellfish taken from contaminated environments. Granulocyte cells active in phagocytosis in oysters are a sign that there has been a response and internal resistance in the body of the oyster to the environment polluted by heavy metals such as Pb, Cd, and Hg. Several enzymes are found in granulocytes i.e. amylase, glikogenase, lipase, protease, and the complex oxidation systems. Previous study showed that bivalves recast pollutants caused by the increase in the value of circulating hemocytes [20] .
This happens because in UPR Sumber Mina Lestari, an introduction of contaminants occurs in hyaline cells. According to previous study [21] , encapsulation is a reaction of immune defense against foreign substances and environmental influences. Granulocyte cells contain hydrolytic enzymes that play a role in phagocytosis against microbes that contribute to intracellular death.
Water Quality of the Ponds
In this study, measurements on water quality in aquaculture ponds were done, because the water quality could support microbial life in it, especially Kijing Taiwan. Water quality parameters measured in this study included temperature, pH, dissolved oxygen, TOM, soil OM, and ammonia. The results of water quality measurements carried out in UPR Mina Lestari can be seen in Table 4 . [20] Results from water quality measurements indicate that the value of the indicators of the quality of the water, i.e. temperature, pH and dissolved oxygen are still in normal limits. However, TOM, BOD, soil organic matter and ammonia have all exceeded the normal limits. This leads to increased fertility of water due to high organic matter in the aquaculture ponds, so it is natural if the development of Kijing Taiwan happens rapidly because there are many natural food sources for Kijing Taiwan. The description of each indicator of water quality will be explained below.
Temperature
Temperature measurement was done in UPR Sumber Mina Lestari at 08.00 pm. Based on the research results, obtained temperature ranged between 25 to 26°C (Fig. 2) . This showed that the temperature was good for the life of aquatic biota. Taiwan Kijing likes environment with a temperature of 24 to 29°C. Kijing Taiwan can live in waters with temperatures between 11 to 29°C.
Temperature is a very important factor in regulating the process of life and spread of the organism. The temperature of water is affected by atmospheric conditions, and the intensity of solar radiation entering the waters mainly in the surface layer. Temperature is influenced by seasons, the intensity of sunlight, air circulation, depth, and topography [22] . The life of bivalves is strongly influenced by temperature, which will affect the metabolism of bivalves, and the in-ISSN. 2087-2852 E-ISSN. 2338- 1655 
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crease in temperature will increase the rate of metabolism.
Figure 2. Temperature of Water in Ponds
Changes in temperature can affect the lives of aquatic organisms either directly or indirectly, but the change in the temperature can still be resolved by aquatic biota, where the temperature will affect the rate of metabolism, and the increase in temperature will increase the rate of metabolism [22] . pH pH measurement in UPR Sumber Mina Lestari was done at 08.00 pm. pH is one of the limiting factors for the life of aquatic biota, one of which is bivalves. Each kind of organism has a different tolerance depending on the saturation levels of dissolved oxygen, alkalinity concentrations, and the type and stage of organisms [23] . Based on the research results, the pH obtained was 8 (Fig.  3) . This indicates the pH was good. pH range supporting the life of bivalves must be between 6 to 9 [24] . Therefore, Kijing Taiwan could live well in the study site. The pH value can affect the properties of dissolved heavy metal. At high pH, heavy metals will settle, while at low pH free ions are released into the water or the water column. In addition, pH affects toxicity of chemical compounds, and heavy metals will increase their toxicity at low pH [24] .
Dissolved Oxygen (DO)
Measurement of dissolved oxygen carried out in UPR Sumber Mina Lestari at 08.00 pm. Based on the results, obtained dissolved oxygen was 7-8 mg.L -1 (Fig. 4) . The results were considered good for biota as it was more than 5 mg.L -1
. Thus, dissolved oxygen is essential for living organisms because it is used for the process of metabolism and respiration. The main source of oxygen in a body of water comes from a process of diffusion of free air and the results of photosynthetic organisms that live in the water. The decomposition of organic and inorganic materials can reduce the oxidation of dissolved oxygen in the water until it reaches zero (anaerobic). Effect of dissolved oxygen to heavy metals is inversely proportional, in which the lower the dissolved oxygen, the higher the toxicity of heavy metals, and the vice versa [22] .
Total Organic Matter (TOM)
Total Organic Matter (TOM) is the entire organic material that has not been or will undergo decomposition. The organic material is a food source for marine life. Based on the analysis of water quality, the value of total organic matter in Sumber Mina Lestari ranged from 28.89 to 36.67 mg.L -1 (Fig. 5) .
ISSN. Total Organic Matter (TOM) describes the total organic matter content in the water, consisting of dissolved organic matter, particulate, and colloids. The organic material can be used as a backup food for aquatic organisms, especially for organisms that live in bottom waters [25] .
Biological Oxygen Demand (BOD5)
Biological Oxygen Demand (BOD5) or biological oxygen requirement is the amount of oxygen needed by microorganisms in the water environment to break down organic waste material found in the water environment. Based on the analysis of water quality, the value of Biological Oxygen Demand (BOD5) in Sumber Mina Lestari ranged between 24 to 45 mg.L -1 (Fig. 6 ) and it has exceeded the normal threshold value at 3 mg.L -1 [24] . The high Biological Oxygen Demand (BOD5) is influenced also by the high value of TOM, as high organic matter breakdown process is in line with the increased use of dissolved oxygen in the water. BOD is the amount of oxygen needed by microorganisms to solve organic materials in the water. BOD examination is required to determine the pollution load due to population or industrial waste water, and to design a water treatment system of polluted biolis. Breakdown of organic matter means that organic materials are used by organisms as food and energy obtained from the oxidation process [26] .
Soil Organic Matter
The organic material in the soil of aquaculture ponds in UPR Sumber Mina Lestari was in the range of 2.23 to 3.97%, which indicates that it has exceeded the normal limits set by the Soil Research Institute in 2005 at 3%. See Figure 7 . The highest value of soil organic matter was at station 2. This is because station 2 was the main pond used for collecting all the fish seed. Excessive accumulation of organic material in the bottom of the pond, the residual feed and fish feces, make soil organic matter content also increased. Increasing land organic matters will be followed by the high value of ammonia in the water [27] .
Ammonia
Measurement of ammonia was also performed in UPR Sumber Mina Lestari. Based on the measurement of ammonia, the results obtained in the study ranging from 0.44 to 1.16 mg.L -1 . Based on these results, the ammonia value exceeded the quality standard limits [28] , which is 0.02 mg.L -1 . This is caused by the abundant residual fish feed in bottom waters. See Figure 8 .
In natural waters, at normal temperature and pressure, ammonia is in the form of gas and will form equilibrium with ammonium ions [22] . In addition to gas, ammonia forms complexes with some metal ions. Ammonia measured in the water is the total ammonia (NH3 and NH4 + ammonia cannot be ionized (ammonia), while ammonium (NH4 + ) can be ionized. The percentage of ammonia increases with increasing pH value and temperature of water. At pH 7 or less, most of the ammonia will ionize [22] . 
CONCLUSION
The results from to show that the profile of hemocytes: THC obtained indicate that the condition of Kijing Taiwan is unhealthy but the THC obtained is part of DHC. The DHC obtained from UPR Sumber Mina Lestari can be said to be free from pollution. Results from aquaculture pond water quality measurements indicate that the indicators of the water quality i.e. temperature, pH and dissolved oxygen are still in normal limits. However, in TOM test, BOD, soil organic matter and ammonia has exceeded the normal limits. The existence of organic matter became the medium of life for Kijing Taiwan, due to its role as a biofilter among other organic materials.
